Neurotrophic factors and their receptors.
Development of the nervous system depends on signals that instruct neurons when to divide, differentiate, survive, or die. There are now two known distinct classes of factors noted for their neurotrophic activities-the family of factors collectively known as the neurotrophins, and ciliary neurotrophic factor. Neurotrophin-mediated signaling pathways initiate by autophosphorylation of Trk receptors, which are receptor tyrosine kinases similar to the receptors for traditional growth factors such as fibroblast growth factor. In contrast, ciliary neurotrophic factor employs a receptor system that shares components with the receptor complexes for a subclass of distantly related hematopoietic cytokines. These two distinct classes of neurotrophic factors, utilizing distinct signaling pathways, can interact to effect the growth and differentiation of neuronal progenitors during neuropoiesis in a way analogous to that exhibited by the cytokines during hematopoiesis.